The significance of intensity and duration of exercise on natural immunity in rats.
The purpose of this study was to examine a) the relationship between running distance (km x d(-1)) and b) the duration of exercise training in weeks on the effects on natural immune function in spontaneously hypertensive rats (SHR). Exercise consisted of voluntary running in wheels for 5 or 11 wk. In vivo cytotoxicity was measured as clearance of injected 51Cr-labeled YAC-1 lymphoma cells from the lungs. Increased in vivo cytotoxicity was seen after 5 wk of exercise (P < 0.001) but not after voluntary exercise for 11 wk. If the wheels were locked 3 d x wk(-1) during the last 6 wk of running, thus restricting the exercise to 4 d x wk(-1), the exercise-induced immunoenhancement seen after 5 wk of exercise was maintained also after 11 wk of exercise. When compared with the sedentary controls after 5 wk of exercise, all runners regardless of running distance exhibited significantly higher in vivo clearance of tumor cells from the lungs, and no overall significant correlation was seen between running distance and retained radioactivity. However, the lowest activity runners (< 4 km x d(-1)) exhibited significantly lower in vivo clearance of tumor cells from the lungs when compared with animals running more than 4 km x d(-1). We conclude that the duration of exercise training, and to some extent the running distance, has significant effects on the training-induced increase in natural immune function in rats. Furthermore, we conclude that a resting or recovery period during long-term exercise training is important to maintain the immunoenhancing effects in response to exercise.